Incorporation of cis-parinaric acid, a fluorescent fatty acid, into synaptosomal phospholipids by an acyl-CoA acyltransferase.
The cis-isomer of parinaric acid, a naturally occurring C-18 polyene fatty acid, was incubated with brain subcellular fractions and the polarization of fluorescence increased in a time dependent manner. Greatest increases occurred in synaptosomal and microsomal membranes. This increase in polarization of fluorescence was found with the cis, but not the trans, isomer of parinaric acid and required Mg2+ or Ca2+ and was stimulated by coenzyme A and ATP. Synaptosomes were incubated with cis-parinaric acid and lipids were extracted and examined by high performance liquid chromatography. The highest incorporations of cis-parinaric acid were found in phosphatidylcholine (71%) and phosphatidylethanolamine (20%) while only traces were found in phosphatidylserine and phosphatidylinositol. [3H]Oleic acid was also incorporated into membrane phospholipids and unlabeled oleic acid blocked incorporation of cis-parinaric acid. It is proposed that cis-parinaric acid, like fatty acids normally found in brain, is incorporated into membrane phospholipids by an acyl-CoA acyltransferase. The presence of this enzyme in nervous tissue may make it possible to easily introduce fluorescent fatty acid probes into membrane phospholipids and to thereby facilitate study of membrane-mediated processes.